Eavesdropping is predicted to evolve between sympatric, but not allopatric, predator and prey. The evolutionary arms race between Asian honey bees and their hornet predators has led to a remarkable defence, heat balling, which suffocates hornets with heat and carbon dioxide. We show that the sympatric Asian species, Apis cerana (Ac), formed heat balls in response to Ac and hornet (Vespa velutina) alarm pheromones, demonstrating eavesdropping. The allopatric species, Apis mellifera (Am), only weakly responded to a live hornet and Am alarm pheromone, but not to hornet alarm pheromone. We observed typical hornet alarm pheromone-releasing behaviour, hornet sting extension, when guard bees initially attacked. Once heat balls were formed, guards released honey bee sting alarm pheromones: isopentyl acetate, octyl acetate, (E)-2-decen-1-yl acetate and benzyl acetate. Only Ac heat balled in response to realistic bee alarm pheromone component levels (<1 bee-equivalent, 1 mg) of isopentyl acetate. Detailed eavesdropping experiments showed that Ac, but not Am, formed heat balls in response to a synthetic blend of hornet alarm pheromone. Only Ac antennae showed strong, consistent responses to hornet alarm pheromone compounds and venom volatiles. These data provide the first evidence that the sympatric Ac, but not the allopatric Am, can eavesdrop upon hornet alarm pheromone and uses this information, in addition to bee alarm pheromone, to heat ball hornets. Evolution has likely given Ac this eavesdropping ability, an adaptation that the allopatric Am does not possess.
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Olfactory eavesdropping occurs when an unintended recipient exploits a signal to its own advantage, and it can influence animal community structure (Goodale, Beauchamp, Magrath, Nieh, & Ruxton, 2010) . Eavesdropping can be detrimental, neutral or beneficial to the signaller (Lichtenberg, Zivin, Hrncir, & Nieh, 2014) . Thus, the definition of a kairomone intersects with the concept of olfactory eavesdropping because a kairomone is a chemical signal or cue that is detected by an unintended receiver to the consistent detriment of the emitter (Ruther, Meiners, & Steidle, 2002; Wyatt, 2014) . Mammalian prey can avoid predators by using predator chemical signals such as kairomones (Garvey, Glen, & Pech, 2016; Jones et al., 2016) . Many parasitoids use kairomones, exploiting host chemical signals (Louapre & Pierre, 2014) , sometimes in surprisingly complex ways (Elgar, Nash, & Pierce, 2016) . In honey bees, cell-capping pheromone is attractive to the parasite Varroa jacobsoni (Trouiller, Arnold, Chappe, Le Conte, & Masson, 1992) . The stingless bee, Tetragonisca angustula, has defensive responses that are triggered by the raiding pheromone of robber bees, Lestrimelitta limao (K€ archer & Ratnieks, 2015; Wittmann, Radtke, Zeil, Lübke, & Francke, 1990) .
Honey bees can eavesdrop upon the alarm pheromones produced by foragers of other bee species, resulting in a predator avoidance benefit for the overall pollinator assemblage (Li, Wang, Tan, Qu, & Nieh, 2014b; Wang et al., 2016; Wen et al., 2017) . However, predators have evolved other strategies. The European beewolf, Philanthus triangulum, a sphecid wasp, preys upon bees, which they may locate based upon honey bee olfactory signals (Schmitt, Herzner, Weckerle, Schreier, & Strohm, 2007) . Vespa velutina hornets are attracted to geraniol, a component of
